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Development of rapid screening methods for lipophilic 
toxins and paralytic shellfish toxins in Japan 
(2003-2006)

OA PP2A assay kit (Japan Food Research Lab.)
YTX ELISA kit (Japan Food Research Lab.)
PTX ELISA kit (Japan Food Research Lab.)
PSP ELISA kit (Osaka Pref. Inst. for Public Health)
Instrumental methods (HPLC, LC-MS) for 
confirmatory tests of screening methods (Tohoku 
Univ., Tohoku Natl. Fish. Res. Inst.)
Background data 
Toxin profiles of toxic plankton and bivalves
Screening assay kit vs   HPLC(LC-MS), etc 
(Tohoku Univ., Tohoku Natl. Fish. Res. Inst.)



Lipophilic toxins found in Japanese bivalves
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Production areas where harvesting was ceased due to
contamination of shellfish with lipophilic toxins in 2003 and 2004
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LC-MS analysis of lipophilic toxins in Japan
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LC-MS analysis of lipophilic toxins in HP of scallops
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Recovery (%) of toxins spiked into 90 % MeOH
extracts of scallop hepatopancreas*1

109±11DTX3
94±7DTX1
93±7PTX2
90±8OA
106±7PTX6
97±4YTX
92±12 *2PTX1

*1 Each toxin was spiked to the extract at a concentration of 0.5 µg/g.
*2 Average ± standard deviation (n=5)
　



Aomori Scallop (P. yessoensis)

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

A
O
8
4
6

A
O
8
7
9

A
O
9
0
3

A
O
9
0
6

A
O
9
3
1

A
O
9
3
4

A
O
9
6
2

A
O
9
6
4

A
O
1
0
00

A
O
1
0
39

A
O
1
0
69

A
O
1
1
20

A
O
1
1
22

A
O
1
1
83

A
O
1
1
85

A
O
1
2
16

A
O
1
2
50

A
O
1
3
12

A
O
1
3
14

Samples

T
o
xi
n
 c
o
nt
e
n
ts
 (
u
g/
g 
H
P
)

45OH-YTX

YTX

PTX6

PTX2

PTX1

DTX3

DTX1

OA

Aomori
Toxin profiles of scallops 

(P. yessoensis) 
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Miyagi Scallop (P. yessoensis)
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Iwate Scallop (P. yessoensis)
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Dominant toxins in bivalves in Japan
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Dominant toxins in bivalves in Japan
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Comparison of total mouse toxicities obtained by LC-MS and 
MBA

MBA (MU/g whole meat)

0.0 0.1 0.2 0.3 0.4 0.5

LC
-M

S
 (M

U
/g

 w
ho

le
 m

ea
t)

0.0

0.1

0.2

0.3

0.4

0.5

MBA quarantine level

n=33n=67

n=6
n=237



Average toxin profiles obtained from the 67 samples that 
gave the discrepancies between the toxicities (MU/g whole 
meat) quantified by MBA (<0.05) and LC-MS (>0.05)
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Principle of PP2A inhibition assayPrinciple of PP2A inhibition assay
OAsOAs

PP2APP2A
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PP2A inhibition assay kit



LC-MS vs protein phosphatase 2A inhibition assay*1

for okadaic acid analogues

y = 0.9622x + 0.0167
R2 = 0.9905

free OA analogues

y = 1.2448x + 0.1165
R2 = 0.9744

free + esterified OA analogues

0.00

4.00

8.00

12.00

16.00

20.00

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00

LC-MS (mg/kg)

P
P

2A
 (m

g/
kg

)



Comparison of mouse toxicities obtained by MBA and total OA contents 
quantified by LC-MS for scallops (P. yessoensis)

MBA (MU/g whole meat)
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Percentage (%) of the numbers of MBA reduced when the 
the screening level (0.016 mg/kg whole tissues) is applied to 
the initial screening test in MBA
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Conclusions　

PTX6 and DTX1 are the most dominant toxins in scallops and 
mussels respectively, whereas YTX is a dominant toxin in both 
scallops and mussels. 

Comparison of the quantitative results obtained for more than 
350 bivalve samples between LC-MS and mouse bioassay 
(MBA) showed that many samples assayed as being below the 
quarantine level (0.05 MU/g whole tissues) by MBA were 
quantified as exceeding the quarantine level by LC-MS

Almost all of the samples quantified as exceeding the 
quarantine level (0.05 MU/g whole tissues) by MBA contained a 
level exceeding 0.016 mg/kg as the amounts of OA, DTX1 and 
DTX3 in whole tissues of bivalves

More than 60 % of the numbers of MBA were reduced when this 
level was applied to the initial screening test in MBA
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